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ABSTRACT: The present paper is o review of the results of experimental etwdies of 
transfor effects in AILInY type compounds, specifically, gsilius arsenide, indius 
arsenide and indiun phosphide, with emphasis on the first. The work of other auth- | 
ors, Soviet and non-Soviet, is referred to, but for the most part the date and dis | 
_ cussion sre based oa investigations by the authors’ group. The mais purpose of these 
) studies wae: to investigate the energy Spectrum and emaracteristics of the impurity 
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band (zone) and elucidate the mechanism of electron scattering in these semiconduc- 
tor compounds. The assumed band structure of GaAs is described. Extensive neasure- 
ments were made of the thermo-emf of the compounds in order to investigate the stru> 
ture of tho allowed bands. Data and curves are given for the dependence of the ef- 
fective olectron mass on the carrier concentration in the crystal, the temperature 
dopendence of the Hall constant, the temperature dependence of the height of the 
Form level, the temperature dependence of the relative resistivity increment (49/)) ° 
in a magnetic ficld, the Nornst-Ettinghausen effect, ail for n-type GaAs; the de- 
pendence of the hole mass on the hole concentration in p-type GaAs; the temperature 
dependence of kinetic effects in InPj the temperature dependences of the Hall com- 
atant and 4o/p and the field dependence of p/p for n-type InAs. The mechanism of 
interaction of electrons with lattice vibrations in gailium arsenide and indium ar- 
senide {s discussed. Impurity effects are considered and various models are evalue> 
ted.from the standpoint of their agreement with experiment and practiocel utility. 
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Orig.art.has; 5 formulas and 9 figures. 
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TITLE: Fffective mass of electrons in n-GaAs 


12, no. 2, 1965, K93-K95 
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| SOURCE: Physica status solidi, Vv. 


TOPIC TAGS: effective mass, Hall coefficient, thermoelectric power, 


gallium arsenide, semiconductor 


ermine directly the effective mass m* of 
the authors made measurements of the Hall 
hermoelectric power La of semiconductors 
ntization effect. In all 


ABSTRACT: .In order to det 
electron charge carriers, 

coefficient Re and of the t 
in strong magnetic fields H + * without qua 
four n-GaAs samples up to the fields 31 kg (0 < pH/e < 3) were 
measured. The Hall coefficient was found to be fField-independent (#2). 
The thermoelectric power L ‘increased or decreased with H (the magnetic 
field strength). The calculation was made with the aid of the formula 
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A 
L(t) - L(0) = L(A) a. 
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The effective mass of electrons is 0,072 mg at the bottom of the 

band (pure samples 1 and 2 at low temperatures). For a deviation 

from the band from the parabolic shape, the effective mass of samples 

1 and 2 (at all temperatures) m* = (0.070 * 0.002) mg at the bottom of 
the band, being equal to effective masses obtained by other methods 
(Palik, E. De, Stevenson, J. Re, and Wallis, R. F,, Phys. Rev. 124, 
701, 1961). The slightly higher value of m* in more impure samples 

3 and 4 may be due to the effect of the impurity band. The author 
presents tabulated data on effective mass values attained at various 
temperatures. Origs arte hast 1 figure, 1 formula, 1 table. {LD} 
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ORG: Joffe Physico-Technical Inatitute, Acadeny of Sciences SSSR, Leningrad 
TITLE: On the second conduction band in ind {um antinonide , “] 
SOURCE: Physica stetus solidi, v. 1%, no. 2, 1966, Ki95-K199 


TOPIC TAGS: indius compound, antimonide, conduction band, Hall effect, Fermi level, Fs 
electron transition . 


ABSTRACT: Date are presented to show the existence of & conduction band in InSb locaf-| 
ed about 0.5 ev above the bottom of the main conduction band (000). The rise in the 
Hall coefficiept with temperature was measured in 14 indium antimonide samples doped 
with ccigatunlee telluriu. ‘The hypothesis that this rise is due to electron transi- 
tions to a second conduction was tested and the value of the gap determined. Orig. 

art. has: 1 table, 4 formulas. ; 
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ABSTRACT: The paper deals with changes in the band structure due to eee 
from doped InSb to its solid solutions with InTe and analyze the variation of the 
electron effective mass in (inSl), + (nTe),— , with composition (x), concentra- 
tion of electrons, and temperature. Based on the measurements of the thermo- 
electric power, transverse Nernst-Ettinghausen effect, conductivity, and Hall 
effect, the concentration and temperature dependence of the electron effective | 
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mass m* were calculated for crystals of the solid solution (InSb), InTe); —x 
(for x = 1 to 0, 85) in the temperature range 100 to 370K. Solid solutions having 
x >> 0.99 (1) behave like InSb doped with tellurium, and crystals of this type 
having electron concentrations (n} greater than 2 x 104%cm™” show an m* (n) 
dependence which differs from that predicted by Kane, Solid solutions with 

x <0. 99Q1) show a different temperature dependence of m* from those with” 
x > 0.99. The authors thank O, V. Emelyanenko for his useful discussions. 
Orig. art. has: 5 figures, 4 formulas and 2 tables. (Based on authors’ 
abstract] 
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SIDOROV, Y.I., inzh.; KUZ'MINOV, V.A., inzh. 


Vibration casings used for excavating pits under reinforced 

concrete electric line poles. Transp.stroi. 9 mo.2:13=15 

F '59, (MIRA 12:5) 
7 (Excavating machinery) (Electric lines--Poles) 
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SIDOROV, V.I., insh. 
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CaP oe ae 
Blectrification of the Leningrad-Malaya Vishera section. 
Transp.stroi. 10 no.7:14-16 Jl "60. (MIRA 13:7) 
(Rai lroads--Blectrif ication) 
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KIRZHAKOV, G.Me, inzh.; SIDOROV, Mele, t h. 
Results of the electrification of the Oktyabr'skaya road. Transp. 


stroi, 13 no.10s11-13 © '63. (MIRA 178) 
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(Ebb 6 ATC) BATE) //RARCU BTL (eB syctecnice 
ACC NR APG024459 SOURCE CODE: UR/0181/66/008/007/2022/2024 , 


“oC 
AUTHOR: Sidorov, V. I.; Sushko, T. Ye.; Shul'man, A. Ya. Fa 


‘ ORG: Institute of Radio Ingineering and Electronics, AN SSSR, Moscow (Institut radio-| 
' tekhniki I elektroniki AN Sesh) 


2 ‘ 
, TITLE: Investigation of optic absorption in germanium doped with zinc and compensated 
| with antinory a 44 z 

SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2022-2024 


| TOPIC TAGS: optic absorption, germanium semiconductor, impurity center, excited state 
| Lonization 
ABSTRACT: This a continuation of earlier work (FIT v. 6, 329%, 1964 and preceding) 
where it was shown that the electrophysical photoelectric characteristics of germaniuy): 
doped with zine and compensated with antimony (Ge:Zn:Sb) depends strongly an the con- 
centration of the Zn~ centers. The present investigation was aimed at determining the 
influence of the impurity concentration on the optical properties of Ge:Zn:Sb. The 
Zn~ concentration was varied from 1.4 x 10!" to 3 x 10!5 cm-3, The investigation of | 
the absorption was in an optical helium cryostat. ‘The impurity optocal absorption was 
measured by first passing monochromatic light through the investigated sample onto an 

' infrared receiver, and then applying the light to the receiver without the sample. 

| The results showed an appreciable growth of the coefficient of impurity absorption at | 
, hv >.75 Mev, with two maxima on the curves, corresponding to the transition of the is 


j 
| Card 1/2 aS | 


| 
| 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550510016-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550510016-7 


De Wate TT SEAS SEE COREE RN cen SR EL eee ARR Fe ge Bi ae ie ISR A peat eae ace anes eae antes ee Pree eeae Reba vay aN 


L O4658-6 
ACC: we " APeo2tS9 ae “ ; oo _ Se 
, holes from the ground sate of the impurity center to the excited state. The positions: 
; Of the two maxima were independent of the concentration and were 75.4 * 0.7 and 78.7 
, * 0.3 Mev. An increase in the concentration of the Zn- centers to 3 x 1016 an-3 does 
not lead to a change in the energy distance between the levels of the Za~ center, 
causing only a smearing of the excited state. The energy of optical ionization of the 
2n- center was found to be 82.7 Mev. It is shown that the time constant for recombina+ 
tion inter-impurity transitions of the hole from a Zn? center to a Zn= center is at 
least 10" times larger than the time for capture of a free hole by the Zn= center. 
; The authors thank T, M, Lifshits and Sh. M. Kogan for interest in the work and a dis- 
| cussion. Orig. art. has: 1 figure, ormulas, and 1 table. 
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5) ACC’ NE 7526026721 """" SouRecE copa: G2/0181/66/003/008/2498/2500 | 
"| AUTHOR! Sidorov, V. I. 


Lp 


ORG: Institute of Radio Engineering and Electronics, Moscow (Institut radiotekhniki 
‘| 4 elekkronikt) 


ny v| 
', TITLS: Photoconductivity in gernanium doped with impurities of group III due to opti- 
i cal excitation of impurity centers ' 


{ 
;| SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2498-2500 


,| TOPIC TAGSs photoconductivity, boron, indium, impurity center, germanium property 
*| ABSTRACT: The Photoconductivity of germanium doned with Sonar and tndtun“tn the spece 
;; tral range corresponding to the optical excitation of these impurities was studied. 

"| The photoconductivity svectra at photon energies hy< €, (6; is the enrgy of optical 
ionization of the impurity) show a fairly distinct structure, and to each line in the 
photoconductivity spectrum there corresponds a line in the spectrum of optical absorp- 

j tion for samples with low impurity concentrations (N,%3 x 1014 en=3), The intensity 
of all the lines and the relative intensities of the individual lines depend on the 

| temperature of the sample and the magnitude of the applied electric field. The corre- 
l spondence between the photoconductivity linos and the lines of optical absorption of 

; the impurity center indicates that the mechanism of such photoconductivity includes as 

| the first step the transition of charge carriers to the excited level of the impurity 
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; center. The transition of carriers to the valence band may occur either as a result 
| of the influence of the applied electric field, or as a result of interaction with 

: phonons. Orig. art. has: 2 figures and 1 table, 
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Observations of the thermal radiation of the moon, Izv. Kryn. 
astrofiz, obser. 30:273-283 '63, (MIRA 17:1) 
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D234/D303 


AUTHORS ; Subbotin, V.I., Kaznovskiy, S.P. aid Sidorov, V1. 
(Moscow) 


VITLE: Investigating heat absorption by a liquid metallic 
heat carrier on models of plane heating elements 


SOURCE: Soveshchaniye po teplo- i massoobmenu. Minsk, 1961. 
Tezisy dokiadov i soovshcheniy (Dopolneniyce), 39 


TEXT: The paper gives a short review of the Literature on 
problems of heat absorption by Liquid metals in plane slot-shaped 
ermnals, Vxroblems of heat modelling of the active zone of a nuclear 
reactor with plane heating elements are touched upon. The authors 
give a description of an experimental work on heat absorption by 
mercury in a canal of a rectangular cross section; data obtained on 
the distribution of temperatures on the walls of the canal are given. 
f abstracter‘s note: Complete translation_7 ws 
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AUTHORS : Subbotin, V.I., Doctor of Technical Sciences, 
Kaznovskiy, S.F., Engineer, and Sidorov, V.Tes Engineer. 


o 


TITLE: An investigation of heat uptake by liquid metal in a 
rectangular duct 


PERIODICAL: Teploenergetika, 1961, No.9, pp- 68-72 


TEXT: Plate-type heat exchangers offer promise for nuclear 
reactors with liquid-metal cooling. Numerous works have been 
published on the theoretical and experimental study of heat 
transfer to liquid metals in rectangular ducts, and previous work 
is briefly reviewed. Special mention is made of the difference 
between Nusselt numbers when the heat is taken away from one or 
from both sides of the duct. Retardation of the heat transfer 
medium occurs near the corners of the duct, so that the fluid 
should be more strongly heated in these places. Oxides of the 
liquid metal circulating in suspension may also have an 
appreciable influence on the temperature distribution in the wall 
and in the fluid. The authors have made an experimental study of 
heat transfer to light metals containing varying amounts of 
oxides in suspension in rectangular ducts. The results indicate 
Card 1/ 6 
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that the oxides in suspension accumulate preferentially in the 
layer near the wall. It is also possible for the oxides to 
accumulate in the corners of the duct. An approximate analysis of 
heat transfer in a rectangular duct gives the following expression 
for the temperature distribution on the internal surfaces of the 


walls; 
6 6 Zz a 
ny = (Pes = x, z: a 2.32 ) (5) 
é d 3 3 J 1 
where: tw(x, y) is the temperature of the heat-transmitting wall 
of the duct; tg is the temperature of the heat transfer medium at 
inlet to the duct; q is the specific thermal flux through the 
wall averaged over the surface; is the equivalent diameter; 
Al, Aq are coefficients of thermal conductivity of the liquid and 
wall respectively; x is the coordinate of the length of the duct; 
y is the coordinate of the width of the duct; z is the 
coordinate of the height of the duct; 6, is the thickness of the 
heat-transmitting wall; 9 is the thickness of the end wall; 
2z9 is the height of the. section. 
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A great deal of experimental data and calculations would be 
required to determine the functional relationships. However, the 
authors have made a series of experiments on heat transfer in 
rectangular ducts and some of the results are given in this 
article. The heat transfer medium used was mercury of 99.9% 
purity, and it was filtered whilst in circulation, The experi- 
mental section was a duct of section 50 x 11.8 mm, 1000 mm long, 
made of steel 1LX18H9T (1Kh18N9T). Electric heaters were provided. 
Thermal losses on the experimental section were not measured or 
compensated but it is estimated that they were less than lh of the 
applied thermal energy. In tests made with heating from two sides, 
the specific thermal fluxes through each of the heat-transmitting 
walls were the same to within 2 - 3%. The heat input was compared 
with the increased heat content of the mercury in the duct; the 
average difference was + 2%. It was not possible to detect 
temperature variations over the length of the duct. Fig.3 shows 
experimental data on variations in the wall temperature 
distribution across the width of the duct with heat applied from 
both sides for the various values of Pekle's number indicated: 
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(1 - Pew420; 2 - Pew590; 3 - Perv850; 4& - Pe 1290; 

5 - Pe = 1500 - 4100). It will be seen that near the centre of 
the duct there is a level part in the curve, which then falls to a 
minimum and later rise near the outer edges. This behaviour is 
evidently due to special features of the hydrodynamics of a 
rectangular duct. Fig.7 shows the relationship between the 
Nusselt and Pekle's numbers with heat supply from one and two 
sides: ‘a' refers to the authors' experimental data with heating 
from two sides; ‘b' the same but with single side; 1 refers to 
Martinelli's equation (Ref.1: R.C. Martinelli: Trans.ASME, 69, 8, 
Nov. 1947); 2 to Buleyev's equation for heat supply from both 
sides; 3 the same with heat supply from one side; 4h the 
equation of W.B. Harrison and J.R. Menke (Ref. 2: Trans. ASME, 71, 
7, Oct. 1949). Although the experimental results are in 
satisfactory agreement with curves calculated by the formulae of 
Martinelli, Buleyev and Herrison and Menke, it is still too early 
to draw firm general conclusions in this respect. Measurements 
similar to those described here have been made elsewhere ina 
round tube and the results indicate the presence of a contact 
thermal resistance when mercury is used. Hence it is not 
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altogether clear why in the 


the mean heat-tran 


The coincidence may 
The demonstration of relatively 
temperature ac 


There are 7 figures and 8 references: 5 Soviet and 3 English, 

The English language references read as follows: . 

Ref.1l: as quoted above, 

"Ref.2: as quoted above. j 

Ref.5: B. Lubarsky, S.I. Kaufman, National Advisory Committee for 
Aeronautics Report 1270, 1956, oo 
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"ACCESSION NR: AP4047325 . 5/0020/64/158/004/0868/0871 
. AUTHOR: Andtiianoy K. A.; Sidorov, V. 1; Khananashvili, L. M. 


TITLE: The reactivity of alke ameaeistecccl in reactions with diazomethane 
_ and phenylazide 
; SOURCE: AN SSSR. Doklady*, ve ‘158, no. 4, 1964, 868- B71 


“TOPIC TAGS: alkenylmethyleiloxane, reactivity, nucleophilic addition. _ reaction, 
_ diazomethane, phenylazide, Diels Alder condensation, vinyl eyetts ears 
allyl cyclicsiloxane, IR spectrum, NMR.spectrum - 


ABSTRACT: The addition reactions of diazomethane or Saayiasits to vinyl- and 
-_ allyl derivati ves of linear an«d cyclic organosiloxanes and the Diels-Alder diene 
. condensation were investigated. Vinylheptamethylcyclotetrasiloxane (I) and 3- — - 
vinylheptamethyltrisiloxane (Il) reacted readily with diazomethane at -15 to +20C 
with or without ultraviolet irradiation, to form A!-pyrazolinyl derivatives which - 
lost nitrogen on heating to 180-200C to form the corresponding allyl derivatives — 
of the organosiloxanes. I and u likewise pene added sl Lovie to form the o 
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‘lar weights and 
' for all the compounds; the NMR. spectrum o ~ Pyrazolinyl)-heptamethyltri-- 


_ + B0loxane was obtained, it ank M, T, Zaytsev for obtain= 
ing the IR absorption spectra. "Orig. art. has: 4 equations and 9 formulae, { ; 


| ASSOCIATION: Moskovakiy institut tonkoy khimicheskoy tekhnologii im 
~ Lomonosova (Moscow Institute o! Fine Chemical. Technology) Se eee rs 
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TITLE: Addition of certain hydrogen-containing organosilicon com- — 
_ [pounds to vinyl derivatives of organocyclosiloxanes eee | 


SOURCE: AN SSSR, - Doklady®,, Ve 158, NOs 1, 1964, 13 #136. 


TOPIC TAGS: addition reaction, chlorosilane, isoprene, organocyclo- 
Siloxane, chloroplatinic acid =---- - ae - Se rae ae ane 


ABSTRACT: The following reactions have been conducted in the presence. 
of chloroplatinic acid: 1) Addition of methyldichlorosilane to hepta- - 
jmethylvinyleyclotetrasiloxare yielded the compound 2-22 
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The synthesized compounds were identified by chemical analysis, mo- 
lecular weight determination, molar. refraction, and IR spectroscopy; : 
the NPR spectrum was recorded for compound II. Compounds I, It, III, 


|tV,and V were obtained in yields of 65.5, 67.7, 63.2, 39.6, and 51.9%, 
ith molecular veights varying fron 


respectively, They are liquids 
365 to 543 and with boiling pointe varying from 86 to 186¢ per Smmg. - 


1 table, 1 figure, and § formulas. 


Orig. art. has: 
~ Moskovekty institut tonkoy khimicheskoy tekhnologii in. 
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ANDRIANOY, K.A., akademik; SIDOROV, V.1I.; KHANANASHVILI, L.N. 


Reactivity of alkenylmethylsiloxanes in reactions with diazcmethane 
and phenyl azide. Dokl. AN SSSR 158 no.4:868-871 O '64. 

(MIRA 17:11) 
1. Moskovskiy institut tonkoy khimicheskoy tekhnologii im. M.V. 
Lomonosova. 
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AUTHOR: Andrianov, K. A. 3; Siassous! Vv. Tes ‘Khananashvili L. Mes ‘Kuznetsova, Ne a 


TITLE: Reaction of the addition of methylatehyers and dimeth 1-chloros!lanes to.. 
vinyl-derivatives of organocyclosiloxaies / 


“SOURCE: AN SSSR. Izvestiya. Seriya ‘himicheskaya, no. 1, 1965, ea 


- TOPIC TAGS: silane, organosilicon compound, methyldichlorosilane, dimethylchloro-. {--- 
, Silane 


! ABSTRACT: The reactions of the addition of methylchloro-_ and dimethyl choroad Lares De) rece at 
: | to vinylheptamethyl- and divinylhexamethylcyclotetrasiloxanes in the presence of an). oa 
‘ HaPtCle catalyst occur relatively easily and with good yields of the desired prod- | Bog : 
‘ucts. The Si(CH2)Clz and Si(CH3)2Cl groups are joined to the B-carbon atom of the! - 
‘vinyl group of cyclosiloxane. Five nee compounds were synthesized. “The authors |. 
express their deep gratitude to M. G. aytseva for taking the infrared absorption {_ 
: spectra." Orig. art. has: 2 eeu a Be 
Z ' : foe te Sqn 
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AUTHORS: Andrianov, K. A.; Sidovov, V. I.j Khananashvili, Le Hes Nikitina, Wel: 


TITLE: Synthesis of. organic cyelsiloxana containing unsaturated groups at the : : 


silicon atom as i eee 33 : 

| SOURCE: Zhurnal obshchey khimii, v. 35, no. 1, 1965, 103-106 a 

| sop10 TAGS: eilicon, siloxane, oyclotetrasiloxane, hydrogen, vinyl, mechanical “ 
| property cee ones bgt 


ABSTRACT: Compounds containing various numbers of allyl groups at the silicon atom: 
| in eight-menber and six-member siloxane rings and cyclotetrasiloxane containing § 
| hydrogen and vinyl groups at various silicon atoms were synthesized. Simultaneous — 
boa eee of methallyl dichlorsiloxane and dimethyl dichlorsilane in etheric 
solution yields six-meaber and eight-menber cyclosiloxanes as shown by 
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The IR spectra and the mechanical acouaeaies of the sitheateed products are ate 
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Heptamethyl allyl 4a? (3) 


|0.9616 


cyclotetrasiloxane. ' 
Hexamethyl diallyl 57-58 (3)| 1.42h3 =| 0.9684 
cyclotetrasiloxane 
Pentamethyl triallyl 82 (3) 1.4347 | 069718 
cyclotetrasiloxane 
Methyltetraethy] allyl © 70-72 (1)} 2.4340 10.9625 
cyclotrisiloxane : ; " 
Dimethyldiethyl diallyl- | 67-69 (1)} 1.4375 | 0.9629 
cyclotrisiloxane = ae 
Tetransthyl trivinyl . k9 (5) 1.4247. 10.9919 - 
-cyclotetrasiloxana | al a 
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| prrie: Cohydrolysis of methylvin dichlorestiane utth various alkyl chlorosilanes - 
SOURCE: Zhurnal obshchey khimii, v. 35, no. 3, 1965, 524-527 


TOPIC TAGS:. silane, silicon organic compounds, hydrolysis, organic wsetnse le 


alkylchlorosflanes was studied according to the ore scheme: 
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ABSTRACT: The cohydrolysis reaction of methylvinyldichlorosilane with different a: 
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3,5~-divinyleyclotrisiloxane were produced by cohydrolysis of methylvinyldichioro- 
silane with diethyldichlorosilane. Cohydrolysis ct ne thy ivinyldichlorosilane with 
methyldichlorosilane produced 1,3,5,7-tetramethy l-1-vinylcyclctetcasiloxane and 
1,3, 5, 7-tetramethyl-1,5-divinylcyclote trasiloxane. 1-Methyi=l-vinyl-3,5,7-tri- 
ethylcyclotetrasiloxane, 1, 5-dimethy1-1,5-divinyl-<, ° -usetuyicycio tetrasiloxane 

and l-ethyl-3,5,7-trimethyl-3,5,7-trivinylsiloxane wore produced by cohydrolysis of 
methylviny1dichlorosilane with ethyldichlorosilane. Orig. art. haa: 1 table. 
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"Photoconductivity in germanium due to the optical transitions between the 
impurity centers." 


report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 
Jul 64. 
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TITLE: photoconductivity, due to optical transitions between impur- 
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'' SOURCE: Fizika tverdogo tela, v. 6, no. 11, 1964, 3294-3300 


' MOPIC TAGS: photoconductivity,. optical transition, seenerey center,” 

it impurity concentration, germanium, semiconductor doping. . oh, dah ee 
; 7 

- ABSTRACT: This paper reports an experimental veri€tcation of an ; a 
effoct theoretically deduced by the authors previously (ZhHETE v.- 46, ae 
395, 1964), wherein optical transitions take place directly between . 

~ neighboring impurity centers in semiconductors having high impurity °=~ 
concentrations. The object of the investigation was germanium doped ~ 
with zinc and antimony, grown jirom a melt by the Czochralski method. 
The samples measured 6 x 2 x 2 mm and were provided with indium elLec- 
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trodes. The samples were placed in a helium cryostat with cesium = | 
iodide windows. The measuremer.ts were made in a variable light flux 
modulated at approximately 400 cps. The monochromatic radiation 
energy was measured with a calibrated vacuum thermocouple. Various 
mechanisms explaining the observed long-wave peak of photoconductiv- 
ity are analyzed briefly and it. is concluded tha‘: the observed ex- — 
‘perimental results can be best reconciled with optical transitions es 
between the impurity centers. It is also indicated that similar ef- . 
fects should be observed also in other materials. "The authors thank ~ 
S. G. Kalashnikov for a valuable discussion." Orig. art. has: 4 

figures and 5 formulas. 
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i: compensated with antimony was used at liquid-helium temperature. 
foil The observed peak is attributed to an optical transition oz + hole Be, 
) from a Zn” ion to a nearby similar ion. A second hole of the re- aco 
i} sultant 2n9 neutral atom wanders along the Zn™ ions and contributes | iF 
,: | to the jump in conduction. Arguments are advanced in favor of this 
‘| interpretation. "The authors are grateful to S. G. Kalashnikov for | =. 
> | valuable discussions." Orig. art. has: 1 figure. : Pa 
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TITLE: Recombination radiation stimulated 41 con, by long wavelength inf. sgt 
ee ination radiation stimulated ip siLicon by jong wavelength infrared 5.5; 
SOURCE: Zhurnal eksperimental'noy i tecreticheskoy fiziki. Pis'ma v redaktsiyu 
(Prilozheniye), v. 2, no. 8, 1965, 365-268 


TOPIC TAGS: recombination radiation, silicon, IR photoconductor, photosensitivity, 
spectral distribution 


ABSTRACT: The purpose of the investigation was to check the conditions under which 
charge exchange increases the photoresponse of & semiconductor” the region of im . 
purity absorption of light and causes the appearance of recombination radiation stim- . 
ulated by light from the impurity-absorption region. The existence of such a mechan- | 
ism was experimentally confirmed, using silicon doped with boron and antimony (Ng = | 
8 x 1029 em™3, Noy, = 2 x 10%* cm™S). A silicon sample measuring 2 x 2 x 6 mm was 
mounted in a standard helium cryostat, in which the sample could be cooled to T--9K. 
The sample was illuminated through a cold window (filter) of indium antimonide with 
modulated monochromatic radiation in the wavelength range from 8 to 20 p- The sample 
could be simultaneously exposed to unmodulated light from a small incandescent lamp __ 
placed in a cryostat. Besides the sample, a commercial germanium photodiode with a | 
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glass entrance window was mounted in the cryostat so that it could register the pos- 
sible radiation from the sample. The phutoresponses of the sample and of the photo- 
diode were registered with a standard measuring circuit, including an amplifier, a 
synchronous detector, and an automatic recorder. The photodiode did not respond to 
the modulated IR radiation unless the atiditional lamp was also on, or,conversely, to 
the additional lamp alone without the If radiation. On the other hand, when the sam 
ple was simultaneously illuminated by the lamp and by the modulated IR radiation fron 
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'ABSTRACT: The impurity photoconductivity: of Ce:Zn:Sb p-type. (level0.09- ev, --- 

Ngy ¥ 10! 5 em-3) “and Ge:Hg (level 0.(j87 ev, Nyg ¥ 10!4 om-3) specimens was measured 
at the temperatures of liquid helium “ma solid nitrogem/ror different electric field © 
intensities, The position and shape cif the longwave edge of impurity photoconduc- > 
jtivity were found to depend on the apydied electric field. An increased electric {| 
:field caused‘ a Shift in the longwave toundary to the side of smaller energies and '_ 
changed. the.shape of the curve. The shift of the boundary was linked with the lower= 


A jot the electric field. Experimental data show that in a range of fields from 2 to |. 
nce v/em the boundary shift, taken along the 0.5 level, can be expressed as _ 
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TITLE: Extrinsic photoconductivity of germanium doped with antimony, arsenic, boron, 
or indium 


SOURCE! Fisika tverdogo tela, v. 8, no. 11, 1966, 3208-3212 
TOPIC TAGS: photoconductivity, impurivy conductivity 


ABSTRACT: The spectral distribution of the extrinsic photocondnct|vity of germaniun 
containing various amounts of Sb, As, B and In (6 x 1013 - 6 x 1017 em=3) was studi 
Data on the impurity concentrations, charge carrier mobilities and ionization ener- 
gies of the impurities in the samples studied are given. They show that as the cone 
centration of the donor impurity Na increases, the thermal ionization energy ¢4 de- 
creases considerably and it is equal to zero when Nq = 6 x 1017 em~3. Data are pre- 
sented on the shape of the spectral photoconductivity curve as & function of the con- 
centration of the n= and p-impurities in germanium and of the magnitude of the elec- 
tric field in the semples. In conclusion, authors thank N. P. Likhtaan, who measured 
the electrophysical parameters of the series of samples of doped germaniva. Orig. 
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SIDOROV, V. M. 


“Production of charged ‘Jj{-mesons by nucleons." 
Zh, ekeper, teor. Fiz., 28, No. 6, 727-9, 1955 


Cross sections for production of J?*-and 7k — 
mesons by protons of 657 MeV on carbon end for 7rtproduction by protens on 
hpdrogen (contained in pareffin) are obtained. Carbon end liquid hydrogen 
targets are bombarded with neutrons produced by 670 MeV protons incident on 
beryllium. Energy distributions of the mesons are given. Mesons were 
detected in all cases by emulsions. 
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Lore, L097 , 
ussr/ Physics - Pie-mesons 


Card 1/) t Pub. 22 ~ 17/60 


Authors 3  Meshcheryakov, HM. G., Memb. Corresp. of the Acad. of Ses., USSR} 
Neganov, B. S.; Bogachev, N. Pej and Sidorov, V. Me 
Title + The ptp—rd+y* reantion at 460 Mey “““eramnemee 


Periodical 1 Dok. AN SSSR 100/h, 673-676, Feb 1, 1955 


Abstract 1 Experimenta with the pep —» atat reactions ere desoribed. The 
experiments were intended to establish a. relationship between the 
nuclear :ross-sections and the proton energy. The experiments 
showed that the cross-section of the above reaction increased by 
8 times when the proton energy was increased from 340 upto 14,60 
Mev, and kinetic energy of f -mesons increased from 22 Mev. up to 
72 Mev. The experiments also show the angular distribution of 
A -mesona due to pep — a+tn*reaction. Ten references: 3 USSR 
and 7 USA (1951-2954). Diagram; graphs. 


Institution + Acad. of Scs., USSR, Institute of Nuclear Problems 
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SUBJECT uss / PHYSICS carD 1 / 2 Pa - 1533 
AUTHOR SIDOROV, V-N- 
TITLE The Production of positive Pions by (p-p)-Collisions at an 


arer of 660 Mev. 
PERIODICAL urn.eksp-i teor.fis,31,fa8c-2> 178-187 (1956) 
Issued: 20.11.1956 


Here the energy spectra and the energy distribution of positive pions ogourring 
on the oocasion of the reactions Pp + paar and p+ Pp? P +n+n are 
studied with the help of the synchrocyclotron of the Institute for Nuclear Pprob- 
lems of the Academy of Science in the USSR. 

Experimental Method: In the orbit of the proton pundle emitted from the accele- 
Tator a vessel containing liquid hydrogen was mounted. By means of a further 
collimation system the pions emitted at 60, 75> 90, 105 and 420° in the direc- 
tion of the proton pundle were selected and registered by means of nuclear photo- 
emulsions. For the construction of the n*-spectra about 2000 (n> »)-acts of de- 
cay were used in the case of each of these angles. 

Experimental Results: In the case of all angles (except 60°) the energy distri- 
butions found have marked maxima in the hard part of the spectrum. fhe position 
of the maxima corresponds to the meson energies computed from the kinematic con- 
ditions of the reaction p + P > at nt. The continuous spectrum within the do- 
main of lower energies corresponds to the mesons produced on the occasion of the 
reaction p+ P.7 P+” + x’. The cross section (ac/dur) of the reaction 
p+tp7 at xt amounts to approximately 10% of the totel cross section for the 
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es, USSR 
Institute of Nuclear Problems, Academy of Sciences, 
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fons at 600 
Formation of Positive Pions in (p-p) Collis 
itle : 
Mev. 


178-187 
gh. ekeperim. i teor- piziki, 1956, 51, No 2, 178 


emul measurements were 
petract : With the aid of nuclear phor® seeitive pions from the re- 
nee made of engi aie Ja -at an energy of 657 ae 
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USSR/Nuclear Physics 


Abs Jour : Ref Zhur - Fizika, No 5, 1957, 11095 


reactions pp _» ; t gd = ‘5 pp ~art » and pp -- pnz% 


The results are in agreement with the assumption that the 
mesons are formed principally in the P-state. With this, 
along with the transitions into the § state of the final 
N-p system, a substantial contribution is given by the 


transitions in which the final nucleons are formed in the 
Pestate. 
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STDOROY, VM. 


"The Production of Charged Mesons by ae spepeis otis Sta 
Hydrogen, * Deuterium and Carbon," paper presen eho stipe 
1956, appearing in Nuclear Instruments, No. 1, pp. ‘ 
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SIDOROK VM. 


4599° Qo 

: 17 ‘PRODUCTION OF POSITIVE Plows Ww (e=. COLLISIONS : 
AT 660 Mev. Y, MM. Sidoroy (Acatomy of Selences, USSR) 
Sovict Phys, JETPT, 22-30 (867) Feb. 

Using nuclear emulsions, Ihe energy spectra of positive 
pions produced In the reactich p t p — 4° + {d/p +n} at an 
energy of 657 + § Mev have teen measured at angles, ¢, 

_ equal ta 60°, 75%, 90°, 105° ard 120° in the laboratory sys~ 

tem, The angular dependenc:) of the cross section - 
da /dw(6°} in the center-ol-1 ass system of the colliding 
nucleons and the total cross: tection for the reactions: 

~ ptp—-—at + (a/p onpand pip +p ¢n +s? has been de~ 
termined. The results are ciinsistcat with the assumption 
that the mesoas are produce} chiefly in p-states. In addl- 
tion to transitions to the 8-s! atc of the final (i-p} system, 
it {6 found that an important: contribution is made by transt- 


___ ons in which the final state {sa P-state. (auth) : 
oe ae nt ny ae Spondias Meee ; 


panty 
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AUTHORS: Sidorov, V-M., and Prukhin, M.I. 120-6-29/36 


a ee 
»PITIE: A Stamp for Marking, of Emulsions (Shtamp diya markirovk1 


' r 
PERIODICAL! Pri onnyifn ng mer) . gesprimenta, 1957, No.6, 


pp. 109 - 110 (USSR) 
ABSTRACT: The authors have used the photographic method of 


producing a reference co-ordinate grid directly on the surface 
of emulsions. It is well known that if a photographic emulsion 
4g illuminated by light of short wavelength, then only the 
upper layers (a few microns) are plackened. The same effect may 
be obtained with nuclear emulsions by jlluminating them with 
ordinary light for a very short time. In this way, one can 
produce & picture o7 a reference grid on top of a nuclear 
emulsion (in this case 400 p thick)- In the case of a stack of 
emulsions, this grid can be produced on top of each successive 
emulsion in a strictly defined position. In this way, the 
grid can be used for follow h tracks from one emulsion 
to another. A photograph of the apparatus ig shown in Fig.l 
and a microphotograph of the grid in Fig. The apparatus 
consists essentially of an arrangement for locating the 
emulsions relative to the grid and suitable short period. illum 
jnation. The image of the grid does not meatly interfere with 
the images of tracks in the emulsion when the latter are 
vardl/2 inspected through a microscope. There are 2 diagrams. 
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“ASSOCIATION; 


stamp for Marking of Emulsions. 
United Institute for Nuclear Studies (0b yedinennyy 
Institut yadernykh issledovaniy) 

SUBMITTED: May 6, 1957 

AVAILABIB: Library of Congress. 
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_Sidorov, V.M., Grigor" yev, Ye.L. 56-5-18/46 


Observation of Particles With Charges Z > 2 in Evaporation 
Processes Produced When Hi Energetic Neutrons Impinge Upon 
Photographic Emulsion Nuclei (Nablyudeniye chastits s zaryadom 
% > 2-v rasshchepleniyakh, obrazovannykh v fotoemil'sii ney- 
tronami vysokoy enerzii) 


Zhurnal Eksperim. i Peoret.Piziki, 1957, Vol. 33, Nr 5, 
pp. 1179-118) (USSR) 


Photoplates with a highly sensitive emlsion of 200 “ thickness 

were exposed in a collimated neutron current. The neutrons were 

produced by the impinging of 480 MeV protons on a beryllium 

target. The neutron energy spectrum has its maxinam at ~ 395 MeV. 

After working on abcut 10 037 of the registered stars the follow- 

ing may be said: 

a) The average number of "rays" in the stars amounts to 3.8. 

b) Within the rays in the stars 19 hammer—like traces, 16 pairs of 
A -particles with a very small angular aperture, 2 cases of 
flying apart of 2 -particles in a narrow ome, 4 traces of 


Beo, 1 case of B° emission, and 23 traces of particles with 
Z > 2 were observed. 
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56-5-18/46 
Observation of Particles With Charges Z > 2 in Evaporation Processes 
Produced When Highly Energetic Neutrons Impinge Upon Photographic Emulsion 
Nuclei 


c) The cross seotion for the emission of particles with 
Z > 2 was determined at (2,8 + 1,4) mb. 
a) The cross section for the emission of 118 and Beo was deter- 
mined at (0.8 ¢ 0.4) mb and (1.3 + 0.6) mb respectively. 
There are 4 figures, 1 table, and 16 references, one of which is 
Slavic. 


ASSOCIATION: United Nuclear Research Institute (Ob"yedinennyy institut yadernykh 
issledovanty) 


SUBMITTED: June 8, 1957 
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by Kirtliova, ie Fe, Lebedev, R. Me, iyublmov, V- Bey 
Markov, P. K., Merekov, Yu. P., Podgoretskly, M. L., 
Siderevy, v7. M., Tolstoy K. D., ShafreNova, M. G- 


Sie det ob 


The Interaction of 9 Bev Protons with Nuclei in Photo-Emuksion 
(Vzaimodeystviye protoncyv 5 energiyey 9 Bev s yadrami foto- 
emul' sii) 


PERIODICAL: Atomnaya Znergiya, 1955, Vol. 4, Nr 3, pp 261 - 204 (USSR ) 


ABSTRACT : The photoemulsion 44 KOM-P with a leyer of sbout 450 

irradiated with protons within and out of the vacuum chember of the 9 Bev 
synechrophasotron. The mean range of 9 Bev protons for an interaction is 34,74 
1,5 cm. (The scattering for angles be..ow 5° wes not tkken into account). 258 
cases of a nuclear interaction were observed. The mean number of fast particles 
n generated in a process of interaction amount to 3,44 0,7-Y The angular @ 
distribution of these particles shows 3 clearly preferred forward motion. The 
mean number of black and grey traces a the recoil nuclei not being considered 
XAXHMHEXEXMKMKAH is 8,3-+ 0,5. 

From 249 found stars 18 can be considered to constiute an interaction of the 
initial protons with "free" or quesifree" protons. 

13 stars can be considered to represent an interaction between protens and 
qusifree" neutrons. All of them have an odd number of traces, and in the point of 
formation of the stare B-traces can be observed. The mean mumber of fast particles 
in these 13 star treces is 3,1 ¢ 0,3 There are 5 figures, 1 table, and 7 
references, 1 of which ts Slavic. 
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TITLE: On the Ansular Distribution of the Positive HMyons Cenerated 
by a (1 -p)-Decay (0b uglovom raspredelenii p -nezonov ot 
( W-p)-raspada} 


PERIODICAL: Zhurnal Eksper:mental'noy i Teoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 2, pp. 531 - 532 (USSR) 


First the authors mention several earlier works dealing with 
the same subject. The present work gives the results of the 
examination of 10.000 (W-p)-decay processes of positive 
mnyons which caine to a standstill in an HW KOM emulsion of 
the P type. Tha emulsions were irradiated in a positive 
beam of the syachrocyclotron of the Laboratory for Nuclear 
Problems (Laboratoriya yadernykh problem) and during their 
exposure they were encased within a steel screen which pro- 
tected them against the action of the exterior magnetic field. 
The ( W-p)-decay processes were observed by means of an exa- 
Card 1/3 mination with the N6W-3 microscope with about 100-fold en- 
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56-2-48/51 
On the Angular Distibution of the Positive HMyons Generated by a (7 -p)-De- 
cay 
largement. The angular distribution resulting immediately on 
inspaction is shown in a diagram. The asymmetry coefficient 
of this angular distribution is b = - 0,048 + 0,020. Then 
the authors shortly report on the estimate of by stematical 
errors. The probability of the observation of a (K -p)-decay 
process decreases within the range of small values of the 
angle 6* between the final direction of the positive pion 
and the initial direction of the positive myon. The distribu- 
tion determined by direct observation was corrected taking 
into account tke registration probability and the experiment- 
ally determined distribution of the angles between the ini- 
tial direction and the final direction of the positive 
_ pions. The corrected distribution of positive myons through 
the projections of the angles is shown in a diagram. The co- 
efficient of asymmetry of this angular distribution is 
b = + 0,009 + @,018. Therefore the angular distribution of 
that part of positive myons which are generated by the 
T -p-decay of the positive pions which had come to a stand- 
still is isotropic. The cause for the asymmetry observed in 
sone works can at least partly be connected with a systena- 
Card 2/3 tical error investigated in this work. There are 2 figures, 
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56-2-48/51 
On the Angular Distribution of tl.e Positive Ilyons Generated by a (1 -u)-De- 
cay 
and 5 references, rone of which is Slavic. 


ASSOCIATION: United Institute fer Nuclear Research 
(Ob"yedinennyy institut yadernykh isaledovanty) 


SUBMITLED: December 4, 1957 
AVAILABLE: Library of Congress 


1. Myons-Scattering 2. Synchrocyclatron-Applications 
irradiation-Processes 
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21(7) sov/20-121-4-12/54 
AUTHORS: Bogachev, MWe Pes Hunyatov, S. A-, Merekov, Yu. P., Sidorov, 

ve Me ——___ 

, anemia 

TITLE: “he Interaction of Protons With an Energy of 9 BeV With Free 

and Bound Nucleons in a Photoemulsion (Vzaimodeystviye 

protonov s energiysy 9 BeV so svobodnymi i svyazannymi 

nuklonami v fotoeml sii) 


PERIODICAL: fea Akademii nauk SSSR, 1958, Vol 121, tr 4, PP 617-620 
USSR 


ABSTRACT: An emulsion chamber with too layers of the type NIKFI-R. ., 
(with a thickness of ~ 450 » and with an area of 10.10 cm ) 
was irradiated by 9 BeV protons of a synchrophasotron. The 
emulsion layers were investigated along the tracks of the 
primary protons. Cn a length of 485 m 1308 interactions of 
protons with nuclei were found. The processes of scattering 
into an angle of less than 5 are not included in this nunber. 
178 of these 1308 interactions are interactions of protons 
with nucleons in the photoemulsion. The authors found 115 
cases which are similar to (p - p)-interactions and 63 cases 

Card 1/4 similar to (p - n)-interactions. The cross section of the 
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S0V/20-121-4-12/54 
The Interaction of Protons With an Energy of 9 BeV With Free and Bound 
Nucleons in a Photoenulsion 


inelastic (p - p)-interaction at 9 BeV amounts to 30 milli- 
barn. Within the interval 1 - 9 BeV, the cross section of 

the inelastic (p - p)-interaction is practically constant, 
and apperently it is constant also in the region of higher 
energies. 11 of the 115 (p - p)-interactions are due to the 
elastic (p - p)-scattering on hydrogen in the emulsion. The 
differential cross: sections of the elastic (p - p)-scattering 
cannot be estimated because the experimental data are in- 
sufficient. The total cross section of the elastic (p - p)- 
scattering at 9 BeV (with respect to the necessary correc- 


tures and of the tackground due to the quasielastic (p - p)- 
scattering (~10 93)) amounts to 


elastic 

pp 

constant (within ‘the limits of experimental errors) in the 

interval 6 - 9 Bev. An estimation of the total cross section 

of the (p - p)-interaction at an energy of 9 BeV (the sun 

of the elastic anil offthe inelastic cross sections) gives the 
Card 2/4 value ~ 40 nillibarn. A diagran gives the angular distributions 


= (10 + 4) millibarn. This total cross section is 
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s0V/20-121-4-12/54 
The Interaction of Protons With an Energy of 9 Bev With Free and Bound 
Nucleons in a Photoemulsion 


of the charged particles due to the (p - p)- and(p - n)-inte- 
actions are equal within the Linits of experimental errors. 
Also the angular listributions of the fast charged particles 
due to the (p - p)- and (p - n)-interactions have the same 
values. The averaze free path for the nuclear interaction of 
the fagt secondary particles due to the (p - p)-interactions 
and (p - n)-interactions is equal to (34 + 6) com and(28 + 7) cn, 
respectively. These values are not different from the free 
paths for the interaction of protons and pions with energies 
of 1 - 6 BeY and they also agree with the results obtained 
by other authors. According to the results of this paper 
the average free length of path for the interaction of 9 BeV 
protons with the nuclei of a photoemulsion amounts to 
(371+ 1,0) cm. In a following paper, the above-siven resuls 
will be compared with the results of the calculations accord~ 
ing to the statistical theory of the multiple production of 
particles. The avthors thank Professor V. I. Veksler for his 
interest in this paper and also Professor V. P. Dzhelepov 
Card 3/4 and R. M. Ryndin for the discussion of the results. There 
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are 1 figure, 1 table, ant 20 references, 9 ef which are 


Soviet. 


ASSOCIATION: Ob"yedinennyy institut yadernyeh raghleder 
of Nuclear Research) 


PRESENTED: June 5, $959. by Le Ace AUtSinGvich Asudeuisian 


SUBMITTED: June 3, 1959 
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21(8) 507/20-128-3-16/58 
AUTHORS: Batusov, Yues Aecy Bogachev, ". Pe, -Sidorayv, Ve He, 
Chulli, I. 


TITLE: Formation of Mesons by x*-Mesons With 260 Mev Energy on Nuclei 
in a Photoemulsion 


PERIODICAL: eat Akademii nauk SSSR, 1959, Vol 128, Nr 3, BP 491-494 
(USSR 


ABSTRACT: When a positive pion collide 
nucleus, two, charged mesong 
reactions: x +pwnr +7 
The authors investigated reac 
action of fast positive pions wW 
An emulsion chamber composed of te 
NIKFI of the kind R (thickness 400 », 


in the synchrocyclotron o 

(Laboratory for ruclear Pro 

yadernykh isslecovaniy (Joint In 

Considering the slowing-down of mesons in th 
results of measurement were referred to an ene 
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% sov/20-128-3-16/58 
Formation of Mesons by «x -Mesons With 280 Mev Energy on Nuclei in a Facto~ 
emulsion 


of primary mesor.s. 13 (+ 4 probable) cases with two secondary 
mesons were recorde tars which had been found in the 
emulsion layers. In 4 of the cases recorded only the 
ound. When positive 
280-Mev pi ; ulsiony 
these pions in <h 
pions. Disintegra 
pions, and 106 with positive ones. F 
cloged that 39 of these 198 disinteg 
secondary charged mesonse A diagra= illustrates the enerer 
digtri2zution of mesons for the cases in which two secondary 
mesons were emitted. 7 of ite investigated mesons peasesuead 
an energy of mcre than 60 Mey. The spectrum attained its uexi- 
mum within the range 30-40 Mev. The major part of secondary 
mesons have an energy of legs than 60 Mev, and the mean 
energy of the latter amounts to 30 Mev. The second diagram 
shows the spectrum of stopped negative pions. It resembles 
that mentioned above, yet it is distinctly shifted toward lower 
Card 2/4 energies. The mean energy of negative pions amounts +0 16 Mev. 
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The difference in the mean energies of positive and negative 
pions (~ 14 Mev) is due to the effect of the Coulomb field 
of the nucleus. The angular distribution of pions within 

the center-of-nass system is not isotropic, and attains a 
wide maximum ati angles of ~ 180. A table shows the angular 
distribution of mesons for cases with two mesons. A distinct 
correlation in the direction of emission of the two secondary 
mesons is noticed here. The cross sections of meson formation 
during the collision of positive pions with nuclei in the 
photoemulsion were determined by comparing the number of 
formation processes with the number of stars produced dy 
mesons within the same emulsion volume. The medium range of 
positive pions for star formation in the emulsion amourts 

to (32.4 + 2.3) cm. The cross sections of the formation of 
charged mesons in the processes n> nucleus > x and 

nm + nucleus * n. are of the same order of magnitude. In 

most cases, the resultant mesons are absorbed in the same 
nucleus. For tke reactions nx +n*>nx +n +p and 

n +p*ax +n +n, the cross sections (0.3 + 0.2) and 
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0.1 mb were obtained. The authors thank Prof 
e essor V. P. Dzhele~ 
pov for his interest in this investigation. There are 4 
figures, 2 tables, and 10 references, 6 of which ars Soviet. 
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